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Abstract 
A severe Cr-contaminated site was left after the demolition of a Chemical plant. Based on the preliminary monitoring results and 
related literature data, this paper studied how to prevent and control the possible contamination from the site to Jialing River 
effectively, which is building an intercept contamination dam in the side of the contaminated site along Jialing River and 
constructing leachate collection system in the site. This is the antifouling effect: in the same stratum of the same elevation, the 
Cr6+content inside the intercept contamination dam (soil:144.8mg/kg~827.4mg/kg, leaching solution: 7.3mg/L~55.1mg/L) is 
higher than that of the outside (soil:10.4mg/kg~64.9 mg/kg, leaching solution: 0.27mg/L~0.63mg/L); Water level of monitoring 
hole inside the dam is higher than that of the outside; the water level difference is 3.26m to 5.39m. The disaster controlling for 
the site provides security for the later contamination remediation and the river environment protection. 
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1. Introduction 
With the rapid development of economical society, a mass of industrial wastes and agricultural wastes and domestic 
wastes are drained into river, which make the river be contaminated. At the same time, with the rapid urbanization, a 
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lot of solid contamination has been found out at the moved sites of industrial enterprises. Those original 
contaminated lands used for industry, storage, domestic wastes and others, often have not been managed and 
remedied effectively, which makes contamination spread and transfer to the surrounding water and contaminated it1-
6. 
Jialing River is the maximum area of tributaries of Yangtze River. With comparison of “China Water Resources 
Bulletin” and water quality monitoring data, water quality of Jialing River has decreased to different degrees during 
2000 and 2010. Industrial and domestic waste water and trash, pesticide and fertilizer, soil erosion are the main 
contaminant sources. In order to protect Jialing River and ensure water supply of cities along the river, it is 
extremely urgent to control the water contamination of Jialing River. In protecting river and controlling 
contamination disasters, we often focus on the treatment for discharged sewage and the supervision and 
administration for outfall7,8, but it is easy to neglect that the groundwater and underground leachate may contaminate 
river. Based on this point, after choosing a severe Cr contaminated site (called S block below) next to Jialing River 
as the research object, this paper studies how to control the water contamination disaster the site on Jialing River 
effectively mainly from the seepage control perspective. 
2. Introduction of Severe Cr-contaminated Site 
S block used to be a chemical factory; it is high in the west and low in the east generally with Jialing River at its 
east side and hilly area at its west side. S block contains 3 main regions: original administrative area, original 
production workshop and original landfill area, shown in Fig.1. Cr compound is the chemical factory’s major 
production. Because of lacking awareness of harmfulness of the Cr residue in the early period, the Cr residues were 
directly pulled up in low-lying of S block without disposed. S block locates at the backwater zone of the Three 
Gorges reservoir, and its Cr contaminated formation has been extended to underneath of Jialing River perennial 
water level. Under the influence of underground Cr residues, a considerable amount of Cr6+ leachate has flown into 
Jialing River through the water-bearing formation every year, which contaminated the river. Now the  amount of 
Cr6+ dissolving out from the buried Cr residue and contaminated solid are about several dozen milligram per liter, 
even as much as several hundred milligram per liter, which is far beyond the requirement of “Integrated wastewater 
discharge standard”(GB8978-1996) (less than 0.5 mg/L). According to the sampling and monitoring results in early 
period, we showed distribution of Cr contamination of S block in Fig.2. 
 
   
Fig.1 Sketch of S Block   
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Fig.2 Distribution of Cr Contamination 
3 Contamination Disaster Controlling 
In view of S block’s contamination condition, since 2010 the government launched a series of comprehensive 
management engineering for the site, which aimed at Cr residue, Cr contaminated soil, Cr contaminated plant and 
equipment in original site. After the Cr residue, contaminated soil are removed, the field area will be lower than the 
Jialing River’s floodwaters level. There are permeability coefficient of large sandstone and gravel layer next to 
Jialing River in S block. In the process of the contamination remedying, without intercept contamination dam 
engineering, there would be a large number of water pouring into the site and the maximum expected may be up to 
5000m3. These can lead to the consequence that the dissolution Cr6+ in the governance process cannot get timely 
disposed, and will seriously affect the construction of contamination control project. In the dry season construction 
work, a considerable amount of Cr-containing sewage would flow into the river and affected the Jialing River water 
quality. Then the contamination interception and seepage control project seems to be very necessary. It is proved that 
we need to build leachate collection wells and catchments prisms to collect leachate in S block and build an 
intercept contamination dam in the side of the contaminated site along Jialing River to prevent leachate flowing into 
Jialing River. 
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Fig.3 Layout of Contamination Disaster Controlling System 
3.1 Intercept contamination dam 
  To prevent leachate which contains Cr flowing into Jialing River and the water of Jialing River flowing into the 
S block, we constructed an intercept contamination dam along the river. The dam is nearly 200 meters long and 
about 30 meters high from the bottom to the topside surface, which use the C10 buried concrete balance gravity 
structure type. The dam’s foundation extends to someplace 3m below bedrock. Some seepage control treatments 
have been done to the intercept contamination dam: 
  Seepage control of dike foundation: To avoid the sewage infiltrating into Jialing River from bedrock fissure and 
sand gravel layer, we have designed the curtain grouting along the dike foundation, shown in Fig.4. The level length 
of curtain grouting is nearly 200m, and the pitch-row of grout hole is 1.5m, and which at the dam settlement joint is 
0.75m. Curtain line stretch into barrier 3.0m, where permeability coefficient is less than 5 Lu and drilling depth is 
from 22.0m to 53m. 
  Lateral seepage control: To prevent the lateral seepage of Cr-containing wastewater in S block and inflow into 
Jialing River through the aquifer, we have designed the curtain grouting along the lateral dam body. Grouting 
method is the same as curtain grouting for dike foundation. 
 
 
Fig.4 Curtain Grouting: the Impermeable Process of Intercept Contamination Dam 
299 Li Ren et al. /  Procedia Environmental Sciences  31 ( 2016 )  295 – 302 
 
3.2 Leachate Collection System 
    Establish catchments prisms in the internal embankment of intercept contamination dam to 
facilitate the underground leachate collection. Prism size is 2*2m, which is formed by stone backfill and wrapped 
in geotextile at lateral aspect to avoid the soil plug of prism and the exhaust pipes. Leachate collection wells are set 
in S block with its clearance dimensions of 4*4m. The arrangement of catchments prism and leachate 
collection wells are shown in the Fig.3. Leachates collected by leachate collection system will be discharged until 
they are up to the standard after treatment. The technology used in sewage treatment is SO2 disposal method; the 
specific process flow is shown in Fig.5. 
 
Fig.5 Sewage Disposal Process Flow Diagram 
4 Analyses for Contamination Controlling Effect 
4.1 Analyses for Antiseepage Effect of the Intercept Contamination Dam  
To understand the effectiveness of Contamination disaster controlling, we set comparative monitoring 
points both inside and outside, shown in Fig.6, which monitor the Cr content and water level. 
 
 
Fig.6 Monitoring Points Layout 
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  Representative monitoring results are shown in table 1and table 2. 
Table1 Cr Content both sides of the Dam in the same Stratigraphic  
Comparison Wells 
 Elevation
˄m˅ 
Solid Cr Leaching Cr 
Total Cr 
(mg/kg) 
Cr6+ 
(mg/kg) 
Total Cr 
(mg/L) 
Cr6+ 
(mg/L) 
WI1 (inside) 
172 
1317 365.2 27.1 21.9 
WO1 (outside) 1705 32.5 1.06 0.42 
WI2 (inside) 
163 
1743 492.1 32.6 30.4 
WO2 (outside) 2602 48.7 1.34 0.63 
WI3 (inside) 
167 
2788 827.4 58.3 55.1 
WO3 (outside) 1606 64.9 1.19 0.38 
WI4 (inside) 
162 
1039 276.6 20.9 19.7 
WO4 (outside) 1821 19.7 1.28 0.31 
WI5 (inside) 
165 
864 144.8 9.4 7.3 
WO5 (outside) 912 10.4 0. 59 0. 27 
  Data in table1 shows that at the same elevation of the same stratum the difference of the total Cr content inside 
and outside the dam is not too big, and the outside shows a little more than inside(except the WI3 and WO3); While 
in soil leaching, the total Cr content inside(9.4mg/L̚58.3mg/L) is far more than the outside (0.59mg/L̚
1.34mg/L); soil Cr(Ď)content inside the dam (144.8mg/kg̚827.4mg/kg) is far more than that outside the dam 
(10.4mg/kg̚64.9mg/kg), also in soil leaching, Cr(Ď)content inside the dam (7.3mg/L̚55.1mg/L) is far more than 
that outside the dam (0.27mg/L̚0.63mg/L) . 
Table2 Water Level both sides of the Intercept Contamination Dam 
Wells inside the dam Wells outside the dam Water level 
difference (m) 
The water level of Jialing 
River (m) wells water level (m) wells water level (m) 
ZK1 178.73 ZK5 174.16 4.57 
About 166m 
ZK2 174.24 ZK6 169.81 4.43 
ZK3 173.58 ZK7 168.19 5.39 
ZK4 175.46 ZK8 172.20 3.26 
    Data in table2 shows that monitoring points’ water levels inside the dam are generally higher than those outside of 
the dam, and the water level difference is up to 3.26m ~ 5.39m. 
  According to the comparative analysis results inside and outside the dam, we can infer that the dam has made a 
good intercept contamination and antiseepage effect, which effectively prevents Cr contamination from spreading to 
Jialing River. In the other hand, amount of leachates inside the dam has a marked increase, from 50m3 to 200m3 
every day, which proves that the intercept contamination dam could intercept leachates from S block effectively. 
4.2 Analyses of sewage treatment effect 
  After sampling for the wastewater before and after disposal we analyze the samples. The comparison of sample 
Cr content is shown in Fig.7 and Fig.8. 
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Fig.7 Total Cr Content Comparison before and after Disposal 
 
    
Fig.8 Cr6+ Content Comparison before and after Disposal 
 
  Fig.7 and Fig.8 shows that, the Cr content of disposed sewage declines obviously, and the effect obviously meets 
the related requirements of “Discharge standard of pollutants for municipal wastewater treatment plant(GB18918-
2002)” (Total Cr content is not more than 0.1mg/L, Cr 6+ content is not more than 0.05mg/L). 
5 Conclusions 
    With the method of estimating an intercept contamination dam in the side of S block along Jialing River and 
building leachate collection systems in the S block, we could avoid the Cr-containing leachate in the site flowing 
into Jialing River to contaminate water when operating in the dry season, and at the same time it would also 
effectively prevent the infiltrating of Jialing River into the site in flood season which hampers the Cr contamination 
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treatment. The measures have controlled the contamination disaster that S block bring to Jialing River and 
meanwhile it controls its own contaminated condition in site. The project lays safety and security foundation for the 
later contaminated soil remediation of the site and environmental protecting engineering of Jialing River Basin. 
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